Multilayer Wiring Board, Touch Panel and Manufacturing Method 

of the Same 

CROSS REFERENCE TO RELATED APPLICATIONS 

5 [00011 

The present document is based on Japanese Priority 
Document JP2002-306146 , filed in the Japanese Patent Office 
on October 21, 2002, the entire contents of which being 
incorporated herein by reference. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0002] 

1 . Field of the Invention 

The present invention relates to a multilayer wiring 
15 board, a touch panel and a method of manufacturing of these. 
[0003] 

2 . Description of the Related Art 

As a wiring connection method of a plurality of wiring 
boards, there are two methods proposed. One method is to 
20 connect by stac]cing boards so as to face their wired surfaces 
each other, the other method is to connect by stac]cing boards 
so as not to face their wired surfaces . 
[0004] 

The method in which the boards are staclced so as not 
25 to face their wired surfaces, however, has problems as below. 
Usually, in order to carry out electrical connection between 
different circuit boards, using an elastic body, such as a 
spring or the like, to connect to at least one of the boards 
or forming through holes in the boards and filling conductive 
30 paste therein to establish connection are generally cited. 
In the case where the electrical connection is established 
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by connecting boards with an elastic body, when using a metal 
having the high elastic modulus, such as phosphor bronze, a 
manufacturing process becomes longer because a technology for 
making a circuit board being conductive is necessary, 
5 individual exclusive parts are required, and man hour and cost 
are increased . In addition , imperfect contact of the electric 
circuits is occurred due to change in properties with time. 
[0005] 

In the case where the electrical connection is 
10 established by filling conductive paste or conductive adhesive 
material in the through holes, electrically conduction 
resistance becomes high because of using the conductive paste 
or the conductive adhesive material at a connection part which 
is longer than a board thickness. In addition, it tends to 
15 be poor connection due to generating cracks by volumetric 
shrinkage at the time of desiccation hardening. 
[0006] 

In addition, in the case where the electrical connection 
is established by bonding conductive resins with 

20 thermocompression bonding (Japanese Patent No. 2797552, for 
example) , there are defects of low reliability in electrically 
and in mechanically due to having inferior thermal shock and 
mechanical property. Further, when circuits are connected 
by thermocompression bonding, film thickness control of the 

25 conductive paste or of the conductive adhesive material is 
difficult and stabilizing an adhesive strength is difficult 
because of unevenness bonding caused by thexmocompression 
bonding. Furthermore, it tends to be poor connection due to 
generating cracks by volumetric shrinkage at the time of 

30 desiccation hardening. 
[0007] 
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In order to dissolve such problems, several methods are 
proposed in various ways , which establish the connection 
between boards by facing their wired surfaces. For example, 
there is a method in which an insulating layer is adhered onto 
5 a wired surface of a board by screen-printing, and an adhesive 
layer is formed there for adhering other board thereon. In 
this case, the electrical connection is established by 
providing through holes in the insulating layer and in the 
adhesive layer and filling the conductive paste therein. 
10 [0008] 

In this case, however, there is the possibility that 
pinholes may occur in the insulating layer and in the adhesive 
layer due to mix in dust or foreign matter. Further, since 
the adhesive layer having an electrical insulation function 

15 is thin, there is a problem of low electrical insulation 
reliability. Furthermore, the electrical connection 
established with the conductive paste or with a hot melt type 
conductive sheet has a low adhesive strength depending on 
material of a board, and tends to change its properties with 

20 time by effect of temperature and humidity. 
[0009] 

On the other hand, a method establishing the electrical 
connection between circuit boards using conductive materials 
having adhesive property and a double -sided adhesive sheet 

25 is proposed in, for example, Japanese Patent No. 2532267. In 
this method, between circuit boards, electrical connection 
parts are connected each other through the conductive material 
having adhesive property and non-electrical connection parts 
are connected each other through the double- sided adhesive 

30 sheet . 
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SUMMARY OF INVENTION 

[00101 

According to the above mentioned method, however, there 
are problems as below. In the method, the conductive material 
5 part is adhered so as to face the wired surface of the boards 
each other by heat curing or the like, under the state in which 
the conductive material having adhesive property is adhered 
to the electrical connection parts and the double-sided 
adhesive sheet surrounding the electrical connection parts 

10 are adhered on the board. For this reason, there is the 
possibility that adhesive strength of the double- sided 
adhesive sheet may be deteriorated in heat , so that poor 
adhesive strength becomes a cause of difficulty to lengthen 
its operating time. 

15 [0011] 

In addition, like a wired surface of a touch panel, for 
example, in the case using a wiring board made of a glass 
substrate and a film base material, such as PET (polyethylene 
terephthalate) , in other words, when the heat resistance of 

20 the boards to be stacked are different, there is a possibility 
that the adhesive strength of the double- sided adhesive sheet 
may be partially deteriorated. In addition, difference of 
expansion coefficient of boards may produce cracks and flakes , 
thereby lowering the yields and the reliabilities. 

25 [0012] 

Instead of the above described method, another method 
using an ultraviolet curing type conductive adhesive material 
is considerable, for example, for the case where a board made 
of a material that transmits an ultraviolet light, however, 
30 this method requires preparing necessary manufacture 
apparatuses for process of ultraviolet irradiation operation. 
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thus the cost may increase. 
[0013] 

In addition, when adhesive process is carried out with 
heat or the like under the state in which the wired surfaces 
5 of both boards are faced to each other, if the pattern of an 
electrical connection parts is made in a finer scale along 
with the trend of miniaturization wiring pattern, aligning 
the boards with high accuracy is difficult, so that it may 
be a cause of poor connection and lowering the yield. 
10 [0014] 

The present invention is accomplished in view of such 
problems and provides a method that can manufacture a 
multilayer wiring board without adhesive strength degradation 
and a multilayer wiring board holds enough adhesive strength 

15 even though at least one of the wiring boards is made of a 
low heat -resistance material. Specifically, methods of a 
manufacturing a multilayer wiring board and a touch panel, 
which does not cause decreasing of yields , reliabilities and 
productivities even though materials of the wiring boards to 

20 be stac]ced are different, lilce a touch panel structure. 
Further, the method of the present invention is possible to 
provide a multilayer wiring board and a touch panel at low 
cost with high productivities. 
[0015] 

25 According to the present invention, there is provided 

a multilayer wired board constituting at least part of a 
electrical circuit board in which a plurality of wired boards 
are staclced so as to face their wired surfaces each other, 
wherein: electrical connection parts between the multilayer 

30 wired boards are connected through an elastic conductive 
material part adhered to one of the wired boards; and at least 
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part of a peripheral edge portion of the elastic conductive 
material part is adhered by a double- sided adhesive material 
part to seal the plurality of multilayer wired boards . 
[0016] 

5 In the above described configuration, the multilayer 

wired board according to the present invention, wherein the 
elastic conductive material part is formed in a convex shape, 
the bottom of the elastic conductive material part is adhered 
to one of the wired boards and the top of the elastic conductive 
10 material part is adhered to an electrical connection part of 
other side of the wired board, whereby electrical connection 
is established. 
[0017] 

According to the present invention, there is provided 

15 a method of a multilayer wired board constituting at least 
part of a electrical circuit board in which a plurality of 
wired boards are stac]ced so as to face their wired surfaces 
each other, including the steps of: adhering an elastic 
conductive material part to an electric connection part of 

20 one of the wired boards; forming an opening in a double-sided 
adhesive material part so as to surround at least part of the 
peripheral edge of the elastic conductive material part; 
adhering the double sided adhesive material part to a wired 
board adhered the elastic conductive material part or other 

25 wired board whose wired surface to be faced to the wired surface ; 
and adhering the both wired boards together by the double- sided 
adhesive material part under the state in which the top of 
the elastic conductive material part is contacted to the 
electrical connection part of the other wired board whose wired 

30 surface to be faced to the wired surface. 
[0018] 
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According to the present invention, there is provided 
a touch panel including the configuration such that a light 
transmission first board having a light transmission 
conductive layer formed as a predetermined pattern thereon 
5 and a light transmission second board made of a flexible 
material having a light transmission conductive layer thereon 
is placed opposite to the first board with a predetermined 
distance, wherein: electrical connection parts between the 
first board and the second board are connected through an 
10 elastic conductive material part adhered only to the first 
board, at least part of a peripheral edge portion of the elastic 
conductive material part is adhered by a double -sided adhesive 
material part to seal the first board and the second board. 
[0019] 

15 According to the present invention, there is provided 

a method of a touch panel including the configuration such 
that a light transmission first board having a light 
transmission conductive layer formed as a predetermined 
pattern thereon and a light transmission second board made 

20 of a flexible material having a light transmission conductive 
layer thereon is placed opposite to the first board with a 
predetermined distance, including the steps of: adhering an 
elastic conductive material part to an electric connection 
part of the first board; forming an opening in a double-sided 

25 adhesive material part so as to surround at least part of the 
peripheral edge of the elastic conductive material part; 
adhering the double sided adhesive material part to the first 
board and the second; and adhering the both fist and second 
board together by the double - sided adhesive material part under 

30 the state in which the top of the elastic conductive material 
part is contacted to the electrical connection part of the 
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second. 
[0020] 

As described above, according to the invention, the 
electrical connection is established by having a configuration 
5 such that the elastic conductive material part is adhered to 
only the electrical connection part of one of the boards and 
the top of the elastic conductive material part contacts to 
the electrical connection part of the other board. 
[0021] 

10 Therefore, even though the case where heat 

resistance properties of board materials are different, the 
electrical connection is securely established by adhering the 
elastic conductivity material part to the board being securely 
adherable, without losing electric property, and using the 

15 double-sided adhesive material part to adhere the boards each 
other, a satisfactory mechanical strength can be kept with 
the avoidance of generating flakes and cracks at a jointing 
portion . Therefore , the multilayer wiring board and the touch 
panel that have good yields, high reliabilities and 

20 productivities, and a method for manufacturing them can be 
provided . 
[0022] 

In other words, according to the present invention, the 
process of adhering the elastic conductivity material part 

25 and the process of adhering the double-sided adhesive material 
part to the board are individually set up, that is, the 
electrical adhesive process and the mechanical adhesive 
process can be separated. Hence, when materials of boards 
to be stacked are different, a process that may deteriorate 

30 material's property like a heat process, or a processing 
position can be optimized. Therefore, the multilayer wiring 
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board and the touch panel are produced in high reliabilities 
and yields , whereby yields and productivities can be improved. 
[0023] 

For this reason, as an adhesive process of an electrical 
5 connection part, the most inexpensive and high productivity 
way of adhesive process by heat curing can be achieved, thereby 
lowering the cost of the multilayer wiring board and the touch 
panel . 
[0024] 

10 Specifically, the structure for establishing electrical 

connection is made such that an elastic conductive material 
part is formed in a convex shape and to adhere its bottom to 
one of the wiring boards and to contact its top to the electrical 
connection part of the other side of the wiring board, the 

15 electrical connection can be established with appropriate 
connection resistance using tensile stress of the other wiring 
board to be stac]ced. That is , stabilization of the properties 
can be improved by suppressing the change in properties with 
time, thus the operating times of the multilayer wiring board 

20 and the touch panel can be lengthened. 
[0025] 

Further, the height of the elastic conductive material 
part is set to 200 - 400 >am# generation of a defective is 
controlled and without disadvantage on appearance , the 
25 multilayer wiring board and the touch panel, which have 
satisfactory properties, can be provided. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] 

30 The above and other objects, features and advantages 

of the present invention will become more apparent from the 
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following description of the presently preferred exemplary 
embodiments of the present invention taken in conjunction with 
the accompanying drawings , in which : 
[0027] 

5 Fig . lA shows an expanded sectional view of a main portion 

of one example of multilayer wiring board; 
[0028] 

Fig. IB shows a plane block diagram of one example of 
elastic conductive material part and double -sided adhesive 
10 material part; 
[0029] 

Fig. 2A shows an explanatory diagram of a manufacturing 
process of one example of method for manufacturing a multilayer 
wiring board; 
15 [0030] 

Fig . 2 B shows an explanatory diagram of one manufacturing 
process of one example of method for manufacturing a multilayer 
wiring board; 
[0031] 

20 Fig- 3A shows an explanatory diagram of manufacturing 

process of one example of method for manufacturing a touch 
panel ; 
[0032] 

Fig . 3 B shows an expanded sectional view of a main portion 
25 of one example of touch panel; 
[0033] 

Fig. 4A shows an explanatory diagram of a manufacturing 
process of one example of method for manufacturing a touch 
panel ; and 
30 [0034] 

Fig. 4 B shows an explanatory diagram of a manufacturing 



process of one example of method for manufacturing a touch 
panel . 

DESCRIPTION OF THE PREFERRED EMBODIMENT{ S) 

5 [0035] 

Detailed description of preferred embodiments of the 
present invention will be explained accompanying the drawings 
as follows, it will be understood that the present invention 
is not limited to the following examples and is possible for 
10 various kinds of deformation, modification. 
[0036] 

As described above, the multilayer wiring board 
according to the present invention has a configuration in which 
the electrical connection parts between the wiring boards are 

15 connected each other through the elastic conductive material 
part adhered to one of the wiring boards and at least part 
of a peripheral edge of the elastic conductive material part 
is adhered with the double- sided adhesive material part to 
seal the wired boards. 

20 [0037] 

Fig. lA is a sectional view showing a main portion of 
an example of the multilayer wiring board according to the 
present invention, the following reference numbers are 
respectively indicating each part. 1 is a wiring board, 2 

25 is a wiring part constituted by a predetermined pattern 
conductive layer, 3 is an electrical connection part of the 
wiring part 2 , 4 is an elastic conductive material part made 
of silver paste or the like, 5 is a double-sided adhesive 
material part, 5h is an opening of the double-sided adhesive 

30 material part, 11 is another wiring board which is stacked 
so as to face its wired surface to the wired surface of the 
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bored 1, 12 Is a wiring part formed on the wiring board 11 
as a predetermined wiring pattern, and 13 is an electrical 
connection part . 
[0038] 

5 In this example, the electrical connection part 3 of 

the board 1 side is shown as a predetermined position on the 
wiring board 2, the electrical connection part 13 of the upper 
wiring board 11 has a conductive layer made of silver paste 
or the like at a predetermined position of the wiring part 

10 12 to hold a good electric conductivity at the connection part , 
however, if good enough connection resistance is possible to 
obtain, the conductive layer is unnecessary. Alternatively, 
in similar way of the upper wiring board 11, electrical 
connection part 3 can be provided by forming a conductive layer 

15 on the board 1 side. 
[0039] 

The double- sided adhesive material part 5 is constituted 
by a base material made of, for example, PET, and is sandwiched 
and adhered between adhesive layers 51 and 53. 
20 [0040] 

FIG. IB shows one example of a plane structure of the 
elastic conductive material part 4 and the double-sided 
adhesive material part 5 . At the top 4t of the elastic 
conductive material part 4, the electrical connection is 

25 established with the electrical connection part 13 of the upper 
wiring board 11 in Fig. lA. In addition. Fig. IB shows a case 
where an opening is formed so as to surround at least a part 
of a peripheral edge of the elastic conductive material part 
5 in the double-sided adhesive material part 5, which is a 

30 substantially circular shaped opening 5h in the figure. It 
should be noted that the shape and appearance of the opening 
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of the double- sided adhesive material part 5 is not being 
limited to the example of the figure, however, the shape can 
be selected appropriately in accordance with the condition 
of the wiring pattern of the wiring board 1 and 11, that is, 
5 in accordance with the shape of portion in need of electrical 
insulation. 
[0041] 

Nevertheless, as the shape of the double-sided adhesive 
material part 5, it is desirable to be a shape that supports 

10 a peripheral edge part at more than two places using the elastic 
conductive material part 4 as a support point. By forming 
the double-sided adhesive material part 5 as above, it is 
pressed to the electrical connection part of the upper wiring 
board 11 with enough tensile stress of the double- sided 

15 adhesive material part 5, so that electrical connection can 
be satisfactory established. 
[0042] 

The elastic conductive material part 4 is formed, for 
excimple , a convex cone shape in the figure , its bottom is adhered 
20 to the electrical connection part 3 of the wiring board 1, 
however, its top 4t is not adhered to the electrical connection 
part 13 of the wiring board 11, but only contacted thereto. 
[0043] 

Here , the height t of the double -sided adhesive material 
25 part 5 is made smaller as compared to the height h of the elastic 
conductive material part 4 , when the wiring board 11 is adhered 
to the wiring board 1 with the both- sided adhesive material 
part 5, the electrical connection part 13 and its peripheral 
part of the wiring board 11 and are bended and pressed with 
30 enough stress, whereby a good electrical connection is Icept 
between the electrical connection part 3 of the wiring board 



I and the electrical connection part 13 of the wiring board 
11. 

[0044] 

In this case, even if the heights of the both-sided 
5 adhesive material part 5 and the elastic conductive material 
part 4 are different, because of using deflection of upper 
wiring board 11, stress is generated between the wiring board 

II and the elastic conductivity material part 4 of electrical 
connection part , whereby a good electric connection condition 

10 in the electric and the mechanical properties can be kept. 
[0045] 

Next, one example of method for manufacturing such 
multilayer wiring board is explained with reference to Fig. 
2A and 2B. As shown in Fig. 2A, the predetermined pattern 

15 conductive layer 2 is adhered onto a wiring board 1 by applying 
photolithography, that is, processes of coating photoresist , 
pattern exposure, development, sputtering using the resist 
pattern as a maslc and the lilce are carried out. After these 
processes, the elastic conductive material part 4 is adhered 

20 to the predetermined electrical connection part 3 of the 
conductive layer 2 . In other words , for example , silver paste 
is pattern formed in a convex like a cone shape with an injection 
tool, such as a dispenser. At this time, by controlling an 
amount of paste injected from the dispenser, the height h of 

25 the elastic conductive material part 4 can be formed bigger 
as compared to the thickness t of the double -sided adhesive 
material part 5, which will be explained later. 
[0046] 

To the other wiring board 11, which is to be stacked 
30 on the wiring board 1 , the wiring part 12 is formed by applying 
photolithography with a predetermined pattern in the similar 
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manner as the conductive layer 2. In the example in Fig. 2A, 
the conductive layer made of ITO (Indium Tin Oxide) or the 
like is formed to be the wiring part 12 by patterning as the 
predetermined pattern , and the conductive layer made of silver 
5 paste or the like is pattern formed at the electrical connection 
part 13 on the wiring part 12. 
[0047] 

The double -sided adhesive material part 5 is constituted 
by a base material made of, for exeunple, PET, and is sandwiched 

10 and adhered between adhesive layers 51 and 53, and an opening 
is formed therein so as to surround at least a part of a 
peripheral edge of the elastic conductive material part 4 . 
In this case, the circular shaped opening 5h is formed in the 
double-sided adhesive material part 5. 

15 [0048] 

And the double- sided adhesive material part 5 is adhered 
to the wiring board 1 or the wiring board 11. In the example 
in Fig 2A, as showing direction of arrows a and b, at first 
the opening 5h is aligned with the electrical connection part 
20 13 of the upper wiring board 11, and adhered to each other. 
[0049] 

Further, as showing Fig. 2B, the wiring board 1 and 11 
are adhered to each other with the double -sided adhesive 
material part 5 under the state in which the electrical 

25 connection part 13 of the upper wiring board 11 is contacted 
with the top of the elastic conductive material part 4 on the 
electrical connection part 3 of the lower wiring board 1. 
In other words, aligning the top of the elastic conductive 
material part 4 with the opening 5h, and the wiring board 11 

30 is pressed down to the wiring board 1 with a predetermined 
pressure as showing direction of an arrow c. Thus , the wiring 



board 1 and 11 are adhered to each other holding with the 
predetermined mechanical strength by an adhesive material of 
the double -sided adhesive material part 5. 
[0050] 

5 In this adhesive process, because a heat process is not 

included at all, even if, for example, a heat resistance or 
an expansion coefficient is very different between materials 
of the wiring board 1 and 11, disadvantages can be avoided, 
such as deteriorates of the wiring board material by heat, 
10 generating cracks by expansion and deflation, or flakes of 
adhesive material - 
[0051] 

Next, a touch panel and its manufacturing method 
according to the present invention are explained in detail 
15 with reference to the Figs. 3A and 3B. 
[0052] 

In Fig. 3A, a reference number 31 is a first board made 
of a material having light transmission property such as glass , 
a wiring part 2, for example, a light transmission conductive 
20 layer, made of such as ITO, is formed thereon as a stripe-shaped 
pattern extending in the crosswise direction in the Fig. 3. 
[0053] 

On an electrical connection part 3 of the wiring part 
2, an elastic conductive material part 4 is formed, for example, 

25 a convex like a cone shape. A reference number 6 is indicates 
a dot spacer made of a acrylic resin or the like for holding 
a space between the lower first board 31 and an upper second 
board 41. The height h of the elastic conductive material 
part 4 can be formed bigger as compared to the thiclcness t 

30 of the double-sided adhesive material part 5, which will be 
explained later. 
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[00541 

The second board 41 faced to the first board 31 is made 
of flexible material having light transmission property such 
as PET, a wiring part 12 constituted by the light transmission 
5 conductive layer made of such as ITO is formed thereon as a 
stripe- shaped pattern in the direction of perpendicular to 
the paper of Fig. 3A. In other words, the wiring part 12 is 
formed as a stripe -shaped pattern to be crossed to the wiring 
layer 2 on the first board 31 by applying the photolithography 
10 or the like. 
[0055] 

And then, the double- sided adhesive material part 5 is 
adhered onto the first board 31 or onto the second board 41. 
In the example of the figure, the double -sided adhesive 

15 material part 5 is adhered to a peripheral edge of the electrical 
connection part 13 of the wiring part 12 of the second board 
41. In the similar way of the examples of the multilayer wiring 
board described in the Figs . lA, IB, 2Aand2B, the double- sided 
adhesive material part 5 is constituted by a base material 

20 made of , for example , PET , and is sandwiched and adhered between 
layers 51 and 53 and has a circular opening 5h therein. 
[0056] 

Under the state of the above, the electrical connection 
part 13 of the second board 41 is aligned with the elastic 

25 conductive material part 4 on the electrical connection part 
3 of the first board, and the second board 41 is adhered onto 
the first board 31 as shown direction of an arrow d. Both 
boards 31 and 41 are adhered each other with enough mechanical 
strength by adhesive material of the double -sided adhesive 

30 material part 5, whereby a touch panel 30 according to the 
configuration of the present invention can be obtained. 
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[0057] 

The touch panel 30 having such configuration can be used 
same as a usual touch panel. When a predetermined place of 
the second board 41 is pressed from the outside with a support 
5 medium, such as a pen or a finger, the wiring part 2 and 12 
positioned at the pressed place are electrically conducted, 
so that the pressed place can be detected by measuring variation 
of applied potential varying according to electrically 
conducted positions of each wiring part 2 or 12. 
10 [0058] 

Specifically, the touch panel according to the present 
invention, even if the heat resistance and the coefficient 
of expansion are different between the first board made of 
glass and the second board made of film base material at pressed 

15 side are different, electrically conduction can be derived 
by only adhering the elastic conductive material part to one 
of the boards by heat curing , and by only contacting the elastic 
conductive material part to the other board made of film base 
material having relatively low heat resistance with tensile 

20 stress. Thus, flaking and generating cracks at a jointing 
portion of the electrical connection part can surely be 
avoided . 
[0059] 

Therefore, as a method for adhering the elastic 
25 conductive material part , the present invention do not require 
an expensive apparatus for ultraviolet curing process, such 
as a black light, whereby the cost can be suppressed and a 
manufacturing process can be made simple. 
[0060] 

30 Further, the present invention can provide the touch 

panel that holds the connection property while holding the 
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mechanical connection strength at the electrical connection 
part, and that also has a good yield and high reliability. 
[0061] 
[Examples ] 

5 The examples in which the present invention is applied 

to a multilayer wiring board, a touch panel and a method for 
manufacturing them are explained. 
[0062] 
[ Example 1 ] 

10 In this example, a multilayer wiring board in which a 

flexible print wiring board was stacked on a glass wiring board 
having a light transmission conductive layer made of ITO was 
produced. 
[0063] 

15 At first, in the similar way as the example explained 

in Fig. 2A, a wiring board 11 made of PET film of 188 pm in 
thickness having a wiring part 12 thereon constituted by a 
predetermined wiring pattern made of ITO was prepared . Silver 
paste (# LS-504J (M-2) , Product of Asahi Chemical Co. , Ltd. ) 

20 was adhered to an electrical connection part on the wiring 
board 11 by screen printing, and desiccation was carried out 
at 145°C for 30 minutes for heat curing to form an electrical 
connection part 13, thus the wiring board 11 having a flexible 
print type structure was formed. 

25 [0064] 

Next, on a wiring board 1 having a thickness of 0.7mm 
made of soda glass, forming a conductive layer 2 made of ITO 
as a predetermined pattern by a deposition method , silver paste 
(# 2000 -Dl, Product of Asahi Chemical Co. , Ltd. ) was Injected 
30 to an electrical connection part 3 connected to the wiring 
board 11 to be stacked with a dispenser or the like as a convex 



cone shape to have a predetermined height, and heat cured it 
at 120**C for 20 minutes, thus an elastic conductive material 
part 4 was formed. 
[0065] 

5 Next, a double-sided adhesive material part 5 having 

a circular opening 5h was formed by making through holes of 
1.4mm in diameter with a die in a double-sided adhesive sheet 
of 40 or 60 \m in thickness (Products of Nitto Denko 
Corporation) . 
10 [0066] 

After having aligned the electrical connection part 13 
of the wiring board 11 with the opening 5h of the double -sided 
adhesive material part 5, they were adhered each other by 
removing a release paper of the double -sided adhesive material 

15 part 5. Then, after the elastic conductive material part 4 
of the wiring board 1 was aligned with the electrical connection 
part 13 of the wiring board 11 so as to be contacted, another 
side of the release paper of the double- sided adhesive material 
part 5 was removed to adhere the wiring board 1 to wiring board 

20 11, whereby the multilayer wiring board was formed. 
[0067] 

It should be noted that , it is preferable that the height 
of the elastic conductive material part 4 is selected in 
consideration of the thickness of the double -sided adhesive 

25 material part 5. However, since a double-sided adhesive 
material part described below, which has a thickness of 40 
lim or 60)im, has small thickness difference, satisfactory 
resultant was able to be obtained when the height of the elastic 
conductive material 4 was set to 200 - 400 pm for both 

30 thicknesses. 
[0068] 
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In the multilayer wiring board having the above described 
material structure, when the double-sided adhesive material 
part 5 has a thickness of 40 and 60 \iia, varying the height 
of the elastic conductive material part A, that is, from the 
5 bottom to the top of the elastic conductive material part 4, 
the number of non- conductive multilayer wiring board sample 
among 6 samples were counted at the initial state and after 
an accelerated test (samples were left in a 
constant -temperature bath of 70°C for 240 hours) . The result 

10 of the case of the double -sided adhesive material part 5 of 
40)im in thickness is shown in the table 1, and the case of 
60 pm in thickness thereof is shown in the table 2, along with 
showing appearance conditions of samples . 
[0069] 

15 [Table 1] 



Height of the 

elastic 

conductive 

material 

part 


Initial state 
non -conductive 
sample number 
/total sample 
number 


After an 

accelerated 

test 

non - conductive 
sample number 
/total seimple 


Appearance 
condition 


100pm 


0/6 


2/6 


Flat 


200pm 


0/6 


0/6 


Small convex 
Shape 


300pm 


0/6 


0/6 


Small convex 
Shape 


400pm 


0/6 


0/6 


Small convex 
Shape 


500pm 


0/6 


0/6 


Large convex 

Shape 

Bad 
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[0070] 
[Table 2] 



Height of 
the elastic 
conductive 
material 
part 


Initial state 
non-electrica 
lly conduction 
sample number 
/total sample 
number 


After an 

accelerated 

test 

non -electrical 
ly conduction 
number sample 
/total sample 
number 


Appearance 
condition 


100pm 


0/6 


4/6 


Flat 


200vun 


0/6 


0/6 


Flat 


300pm 


0/6 


0/6 


Small convex 
Shape 


400pm 


0/6 


0/6 


Small convex 
Shape 


500pm 


0/6 


0/6 


Large convex 
Shape 

Bad appearance 
condition 



[0071] 

From these resultants, it is understand that the height 
of the elastic conductive material part 4 is preferable to 
set to 200 - 400 pm. When the height is less than 200 pm, 
a tension between the boards becomes small, and connection 
between the electrodes of boards becomes unstable. On the 
other hand, when the height is greater than 400 pm, an adhesive 
force to the double -sided adhesive material part 5 becomes 
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15 
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low. 
[0072] 

Amultllayer wiring board is prepared to have the selected 
height as above, the acceleration test was carried out for 
5 it, such that the multilayer wiring board was left in a 
constant -temperature bath at 70 °C for 240 hours. After the 
test, it was confinned that electrically conduction between 
the electrical connection parts 3 and 13 was not changed and 
the mechanical strength of the double- sided adhesive material 
10 part 5 was not deteriorated. 
[00731 
[Example 2] 

Next, a touch panel constituted in accordance with the 
present invention was prepared with same constitution 
15 materials as the multilayer wiring board in Example 1, that 
is, soda glass was used as a first board and film base material 
made of PET was used as a second board, other parts of the 
touch panel were used similar materials as Example 1. 
[0074] 

20 Further, in the similar way of the example explained 

in Figs . 2A and 2B , as wiring parts 2 and 12 , a light transmission 
conductive material made of ITO was formed by applying photo 
lithography in stripe-shaped pattern so as to be perpendicular 
each other. In addition, on the wiring part 2 of the first 

25 board 31, a dot spacer 6 made of an acrylic resin was formed 
by screen-printing. 
[0075] 

In Fig. 4A, a plane constitution of the wiring part 2 
of the first board 31 side is shown. In wiring parts made 
30 of ITO formed as the perpendicular pattern to the first and 
the second board of the touch panel, respectively, wiring 
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patterns to be applied electric potential for detecting a 
location pressed was formed, respectively. In Fig. 4A, to 
easy understand about the wiring parts 2, which configure 
electrical connection parts, a stripe-shaped wiring pattern 
5 made of ITO was omitted. 
[0076] 

In this example, as shown in Fig. 4A, wiring parts 2 
were configured by one side of a first board 31 (the top edge 
in the figure) , wiring parts 2Ai and 2A2 extending like a belt 
10 along the other edge facing the top edge (the bottom edge in 
the figure), and wiring parts 2 Bi and 2 B2 which were 
respectively extending along the right edge and the left edge 
of the touch panel in the figure. 
[0077] 

15 To each wiring part, 2Ai, 2A2, 2Bi and 2B2, an extraction 

electrode was provided at a connection part 7 for connecting 
to a user connector. To the wiring part 2Ai, the extraction 
electrode was formed from the top edge along the right edge, 
that is, along inside of the wiring part 2B2 in this example, 

20 to be extended to the connection 7 as a pattern extending to 
the connection 7 of the bottom edge. 
[0078] 

In this example, electrical connection parts connected 
to a second board were provided in the wiring part 2Ai and 

25 2A2- In the example shown in the figure, five elastic 
conductive material parts 4 were formed, that is, three in 
the wiring part 2Ai of the top edge and two in the wiring part 
2A2 of the bottom edge, by injecting silver paste (# 2000-Dl, 
Product of Asahi Chemical Co. , Ltd. ) with a dispenser and heat 

30 curing them at 120**C for 20 minutes. 
[0079] 



On the other hand, at an electrical connection part of 
the second board 41 of 188 ym in thickness made of PET, silver 
paste (# LS-504J(M-2) , Product of Asahi Chemical Co., Ltd.) 
was adhered by screen printing. As shown one example of a 
5 plane configuration in Fig . 4B, double- sided adhesive material 
parts 5 made of double- sided adhesive sheets of 60 \m in 
thickness (product of Nit to Denko Corporation) were adhered 
by removing release papers at positions where the pattern of 
the wiring parts 2Ai and 2A2 of the second board 41 were 
10 corresponded to, that is, the double-sided adhesive material 
sheets were adhered so as to extend along the top edge and 
along the bottom edge. 
[0080] 

In the double-sided adhesive material part 5, openings 
15 were formed so as to correspond to the pattern of the elastic 
conductive material part 4 explained in Fig. 4A, for example, 
openings 5h having a diameter of 1 . 4mm were formed by punching 
with a die. 
[0081] 

20 After that, the top of the elastic conductive material 

part 4 was aligned with the openings 5h of the double-sided 
adhesive material part 5 so as to adhere the first board 31 
to the second boards 41 by removing another side of release 
paper of the double-sided adhesive material part 5, whereby 

25 the touch panel in accordance with the configuration of the 
present invention was obtained. 
[0082] 

Further, it is confirmed that the touch panel made in 
this way also has a good electrical connection property at 
30 the electrical connection part and enough mechanical strength 
at the jointing portion by setting the height of the elastic 
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conductive material part 4 to 200 - 400 \m, 
[0083] 

Furthermore, 10 samples of the touch panel made of same 
materials as above were prepared, and following tests were 
carried out . That is , a high temperature holding test in which 
a sample was left in a constant -temperature bath at 70**C for 
240 hours, a low temperature holding test in which a sample 
was left in a constant -temperature bath at -30*^C for 240 hours, 
a high temperature and humidity test in which a sample was 
left in a constant -temperature bath at temperature 60®C and 
humidity 90% for 240 hours and a heat shock test in which a 
sample was left in a temperature cycle of -30°C for 30 minutes 
and 70°C for 30 minutes , and repeating this cycle for 100 times . 
After each test, samples were measured under the following 
conditions • That is , 

• Film expansion dimension (satisfactory if it is less than 
300 Urn) 

• Insulating resistance (satisfactory if it is more than 200M 
Q) 

• Resistance value of the first board side (satisfactory if 
it is 200 - 600 Q) 

• Resistance value of the second board side (satisfactory if 
it is 200 - 600 Q ) 

• Linearity of the first board side (satisfactory if it is 
less than 1.5%) 

• Linearity of the second board side (satisfactory if it is 
less than 1.5%) 

• Newton ring (satisfactory if it is not observed) 
[0084] 

Linearity is the way to confirm that a resistance value 
is increased linearity with the first order by measuring a 
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resistance value at some position along a line drawn between 
facing corners of the first and the second boards, and It Is 



determined with a slippage from the Ideal curve (%). 

[0085] 

[Table 3] 





High 

temperature 
holding test 
(VO^'C for 240 
hours ) 


Low 

temperature 
holding test 
(-aO^'C for 240 
hours ) 


High 

temperature and 

humidity 

{ temperature 

60°C and 

humidity 90% 

for 240 hours) 


Heat 
shock 

( -ao^c 

to lO'C) 


Film expansion 
dimension ( Mm) 
[less than 300 


o 


o 


o 


o 


Insulating 
resistance (M 
Q) 

[more than 200M 

Q] 


o 


o 


o 


o 


Resistance 
value of the 
first board 
side ( Q ) [200 - 
600 Q) 


o 


o 


o 


O 


Resistance 
value of the 
^^fond horiT'd 

Side (Q) [200 - 
600 Q] 


o 


o 


o 


O 


Linearity of 
the first board 
side (less than 
1.5%) 


o 


o 


o 


O 


Linearity of 
the second 
board side 
(less than 
1.5%) 


o 


o 


o 


o 


Newton ring 
(Not observed) 


o 


o 


o 


o 



* O indicates a satisfactory result. 
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[0086] 

From the above results, it is understood that the touch 
panel in accordance with the configuration of the present 
5 invention is very satisfied with electrical property, surface 
smoothness and mechanical property. 
[0087] 

Furthermore, it was confirmed that the touch panel 
operated normal after operation tests were carried out, such 
10 as a high temperature and humidity atmosphere test in which 
the touch panel was made to operate in a constant -temperature 
bath at temperature 45°C and humidity 80% for 8 hours, and 
a low- temperature atmosphere test in which the touch panel 

was made to operate in a atmosphere at -10°C for 3 hours. 
15 [0088] 

As described above, according to the present invention, 
even though the materials of each board to be stacked are 
different, the multilayer wiring board and the touch panel 
can be obtained with satisfactory mechanical strengths, 
20 securely being conducted electrical connection parts , and good 
yields and high reliabilities. 
[0089] 

It should be noted that the present invention is not 
limited to the embodiments described above, and is possible 
25 to apply for other various Icinds of multilayer wiring board 
and manufacturing methods and also possible to apply for touch 
panels having other various Icinds of material structures unless 
departing from the scope of the present invention. 



28 



